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ML-STD-814D

FOREWARD

1. This military standard is approved for use by all Departments and Agencies of the
Department of Defense.

2. This revised standard provides the new tiedown, suspensio~ and extraction requirements
for the Low Velocity Airdrop (LVAD) method of airdrop. The implementation of new airdrop
systems and components have dictated the need to change the aforementioned requirements.

3. Provisions must rdso meet MLLSTD-209 so equipment can be transported by surface
modes and intemrd air transports. Strength requirements of provisions specified in this issue of
MIL-STD-814 exceed those specified in MIL-STD-209 for comparable size provisions.

4. MIL-HDBK-669 establishes a method of determining and evrduating the capabtity of the
airdrop item to withstand the forces resulting ffom ground impact for both the Iow velocity and
the low altitude parachute extraction loads.

5. Beneficial comments (recommendations, additions, deletions) and any pertinent data which
may be used in improving this document should be addressed to: U.S Army Natick Research,
Development and Engineering Center, Natickj MA 01760-5017, by using the Standardization
Document Improvement Proposal (DD Form 1426) appearing at the end of this document or by ●
letter.
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1. SCOPE

1.1 -. This standard establishes the desi~ number, and location requirements of airdrop
tiedo~ suspenaio~ and extraction provisions on airdrop items delivered by LVAD.

1.2 Amdicstion. These requirements are applicable to provisions for

:

c.
d.

Tiedown of the item to an airdrop platform.
Suspension of the item from the recovery parachute system during descent.
Extraction of the item from an aircraii in tlight,
Internal restraint and testing of the provisions.

The requirements specified herein are for the design of new and developmental items of
rsrihtay materiel.

2. APPLICABLE DOCUMENTS

This section is not applicable to this standard.

3. DEFINITIONS

3.1 Airdrop. A movement by aircraft, wherein persomel, supplies and equipment are
unloaded in tlight,

3.2 Airdrorr weidrt. The weight of the item including external or internal loads such as fuel,
ammunitio~ field gear, or rations.

3.3 Container load. Airdrop items are packed in an A-7A cargo sling, A-21, A-22, and A-23
fabric cargo bags with the energy dissipater, and may have a plywood skid on the bottom of the
mntainer~ The-completely rig&-d con&iner load Ies; the parachute must not weigh more than
2200 pounds,

3.4 Desien limit load. The applied force, or maximum probable force, times a safety factor
that a suspensio~ extraction, or tie-down provision, including its connecting strocturaJ members,
can withstand when subjected to its most severe airdrop environment. This load must be less than
the yield load.

3.5 Extraction movision. An integral fitting on the item for attaching the extraction system.

3.6 Errtraction svstem. A system used to withdraw airdrop items from aircraft in flight

1
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3.7 Gross rimed weidt. The airdrop weight plus the weight of all airdrop rigging. For
LVAD the gross weight= approximately 1600 pounds+ 1.18X airdrop weight.

3.8 Item extraction. The extraction system is attached to the airdrop item. The item must be
equipped with extraction provisions.

3.9 Low velocitv airdrou & VAD). LVAD is a type of airdrop used for platform loads
where the load is extracted from a C-130 aircti at 140 knots, horn C-141 and C-5 aircraft at
150 knots by extraction parachutes at an rdtitude of 700 feet or more. Recovery parachutes are
attached to the load to slow the descent and to allow an impact velocity of approximately 28.5
ftkc.

3.10 Materiel deve]ooer. Agency responsible for developing and fielding military equipment
and materiel.

3.11 Platform extraction. The extraction system is attached to the platform, No extraction
provisions are required on the airdrop item. Airdrop items weighing 14,500 pounds or less do not
require extraction provisions for low velocity airdrop.

3.12 Platform load. Airdrop platform loads mnsist of supplies or equipment which have an
airdrop weight of more than approximately 1800 pounds which are placed on top of energy ●
absorbiig material, and secured to a standard airdrop platform by fabric tie-down assemblies so
that no damage will occur to the rigged load or aircraft during tlight, extraction sequence, and
ground impact.

3.13 Recoverv Parachute w stem. A system used to retard and stabilize the descent of an
airdropped item.

3.14 Suscwrrdedwei~ht. The gross rigged weight less the weight of the parachute system.
Suspended weight = approximately 1700 pounds+ 1.09X airdrop weight.

3.15 Suspension orovision. An integral fitting on the item for attaching the remvery
parachute system.

3.16 Tie-down rsrovision. An integral fitting or part of an item for restraining the item to an
airdrop platform using tiedown assemblies.

3.17 Ultimate strenmh. The maximum force which a provision must withstand before
breaking t%ilureoccurs.

1 ..-
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3.18 Workirw load. The anticipated maximum resultant load imposed on a provision under
actual service conditions.

3.19 Yield load. The force at which a provision isrchsdmgits connecting structural members
exhibits a permanent deformation or set.

4. GENERAL REQUEWMENTS

4,1 Location. T1edo~ suspensio~ and extraction provisions shall be designed and located
to permit immediate identification and proper effective use. Wherever possible, tiedow
auspensior+ and extraction provisions shall be located w as not to project beyond the envelope of
the item of military materiel. All provisions shall be located so that slings and tiedowns do not
come in contact with the equipment, If this is not possible, the structure shall be capable of
withatarrdmg the resulting forces and edges in contact with slings, and tiedowns shall be rounded
to 0.25-inch rarhus minimum.

4.2 Multimsruose fisnctions. Provisions shall be designed to perform aa many timctions as
possible so as to reduce the weight and cost of the item. Airdrop provisions maybe designed so
they can be used for other kinds of transport. T1edowns maybe located so they maybe used for
lateral as weUas longitudti restraint.

4.3 Methods of airdror). Airdrop items shall be capable of being delivered by the LVAD
method of airdrop, unless otherwise irrdicated by the materiel developer.

5. DETAILED REQUIREMENTS

5.1 Tk-down ~rovisions.

5.1.1 Dimensional requirements. Tie-down provisions shall be designed to the criteria given
in FQrsre 1. The 10,000 and 20,000-pound provisions shall have a minimum 2 inch inside rsdus
of the curved arc opening. A weldless ring such as the Crosby Laughlin-S 643 or equal 0.875 -
inch minimum by 4-inch minimum ID may be used as a tie-down provision if it is attach~ w that
it can rotate freely tlom the horizontal plane to 90 degrees below and meet the strength
requirements. Provisions shall be smooth, tlee of any sharp edge, sharp mmer end burr to assure
webbing attachments are not adversely effected.

5.1.2 Workine load. desien limit load. and minimum number. The working load of each tie-
down provision and the minimum number of tie-down provisions required per longitudinal side of
the airdrop items are listed in table I. The design limit load shall not be less than 1.25 times the
working load. Low velocity airdrop values are based upon 3 G forward with a 10,000 pound
minimum breaking strength of the tie-down strap, assuming a tie-down effectiveness due to a

3
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MIL-STD-814D ●
strap angle of 30 degrees times 34.4 degrees. Airdrop items whose width between Ietl end right
tiedowns exceeds 60 inches must be provided with a minimum of one additional tic-down
provision at each end of the airdrop item which is capable of restraining in both lateral duectio~
and have a working load equrd to the side tie-down provision. Towing pintles, lunettes, shackles,
etc., may be used as lateral tie-down provisions if they meet the strength and location
requirements. Atso, side tie-down provisions located at the comers opposite the extraction end. .
may be used as lateral tie-down provisions.

* TABLE I. Number of tie-down cmovisionsreouired per each Iordudinal side

Type of Airdrop weight of Number Working load Number Working load
delivery item ~/ range (lbs.) per side each (lbs.) or per side each (lbs.)

LVAD Up to 4766 2 5,000
4767-7150 3 ,, 2 10,000
7151-9533 2 10,000
9534-14,300 3 ,)

14,301-19,066 4 ,, 2 20,000
19,067-23,833 5 ,! 3 ,,

23,834-28,603 3 20,000
28,604-38,136 4 ,,

38,137-47,670 5 ,,

47,671-52,270 6 ,!

~/ Current aircraft capabtities limit the rigged weight to 42,000 pounds for LVAD born the C-130
~@ 38,51313pounds for LVAD from the C-141 aircrafg and 60,000 pounds for LVAD fkom the
C-5 air~. The C-141 aircraft may airdrop up to 42,000 pounds during contirrgen~ situations
following Air Force approvrd. Except as noted for the C-141 aircr@ rigged weight limits of aircratl
shall not be exceeded.

5.1.3 Ultimate strerwth. The ultimate strength of each tiedown provision and supporting
structure shall beat least 1.5 times the working load.

5.1.4 Location. Tie-down provisions shall be mounted along each side of the airdrop item in a
horizontal position to 90 degrees below (preferred design), and shall be spaced as equally as possible
and placed symmetrically in relation to the longitudinal axis of the item. The height of the tie-down
provisions shall be, if possible, between 12 inches and 48 inches from the bottom of the airdrop item.
Side tiedowns maybe positioned at the comers so that they can be used for lateral restraint (see
Figure 2). Each provision must be located so that a tie-down strap maybe attached at any angle
between 15 degrees and 45 degrees down tlom the horizontal, and between Odegrees and 45

● “
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degrees from the Iongitudmal axis in both duections without interference with sharp edges of the
sirdrop item (see F@rre 3). Smooth parts of the airdrop item in contact with the tie-down strap
must be capable of withstanding the force applied by the strap without permanent deformation. See
Figure 2 for a typical rigged load showing tiedowns.

S.1.5 Marking. Each tie-dovm provision shall be marked so as to identify the following

The working load rating of the provision as a 5,000-pound, 10,000-poun~ or 20,000-pound
tiedown.

5.2 Suspension provisions.

5.2.1 Dimensional requirements. The suspension provisions provided for airdrop items shall
have a minimum hole diameter of three inches.

Dmensionrd details for suspension provisions areas show-non Figure 4.

5.2.2 ~. Each forward or afI pair of suspension provisions
shall withstand without permanent deformation the design limit load when applied within the anguhx
ranges indicated in F@ore 5. The working load for each pair of forward and aft suspension
rsrovisions is determined by multirhirg the amsromiate deceleration load factor (G) times the total
&sspended weight of the &drop io;d.-The d~si~ hit load shall not be less th~ 1.35 times the
working load.

APPROXIMATE
AIRDROP
WEIGHT (LBS) G “G X TOTAL SUSPENDED WEIGHT= WORKING LOAD
up to 5000 3.50
5001-21,200 3.00
21,201 and above 2.50

5.2.3 Ultimate strermth. The ultimate strength of each suspension provision shall be a minimum
of 1.5 times the working load.

5.2.4 Number and location. Four suspension provisions shall be provided for each airdrop item.
Suspension twovisions shall be attached in r.rairsso that each Dair shall be suaced at WUSIdktarrce
&orn the lateral axis through the Center of-Gravity (CG) of the airdrop item and abo;e the horizontal
pkme passing through the CG of the airdrop item at a height such that the interference between
suspension slings and the item is minimized. Each suspension provision of a forward or an aft pair
shall be located on the same horizontal plane, at equal distance from the longitudinal axis and on the
same lateral axis (see Figure 5).

5
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The spacing of the suspension provisions shall be within the foUowing limits:

(a) lateral spacing of at least one pair minimum four feet.
(b) longitudinal: minimum !4 the length of the airdrop item;

maximum 3 X (lateral spacing) or 20 feet, whichever is shorter.

Airdrop items smaUer than the minimum spacing shsUhave the suspension provisions located at
the outer edge of the item. It is desired that the provisions be located as far apart as possible within
the above limits.

The plane of the suspension eye shaUbe in the Iongitudmrd vertical plane of the load or its

aPPro*ate alignment with the anticipated angle of the sling leg.

The use of a spreader bar is not authorized. Parts of the airdrop item in contact with the
suspension slings shaUbe strong enough to withstand the resulting forces and shaUnot have any
sharp edges.

NOTE: Some special iterns maybe airdropped without suspension provisions by usirrg

platform suspension. For information contact U.S. Army Natick Rescarc~
Development and Engineering Center, Kansas Street, Natic~ MA 01760-5017.

5.3 Extraction provisions. These provisions are applicable if platforms are not available for
extraction.

5.3.1 Use of existinsr components. Standard vehicle pintles, suspension provisions, tow bar
attachments, etc., may be used as extraction provisions if they meet the detailed requirements. Non-
welded attachment of the extraction provision to the item is preferred.

5.3.2 Low velocitv airdrorI (LVAD). A single airdrop extraction provision is required for
airdrop items having an airdrop weight of more than 14,500 pounds.

MS 51118 can be used for extracting aUloads with an airdrop weight of up to 34,236
pounds, provided attachments meet strength criteria.

5.3.2.1 Dimensional requirements. See Figures 6a and 6b.

5.3.2.2 Workine load and desireslimitload. The extraction provisions shaUhave the foUowirrg
working load:
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TABLE II LVAD provisions workirm load

I Approximate airdrop weight 11 (Ibs.) I Working load (lbs.) I

I 14,500 -22,372 I 27,050
22,373 - 34,236 50,000 I

I 34,237 - 52,270 I 80,466 ~

~/ Current aircraft capabilities limitthe LVAD gross rigged weight to 42,000 pounds for the C-130
aifcr@ 38,500 pounds for the C-141 aircraft, and 60,000 pounds for the c-5 and C-17 aircratl.

LVAD loads weighing up to 42,000 pounds may be airdropped from the C-141 aircraft during
contingency situations following Air Force approvrd. Except as noted for the C-141 aircra& gross
rigged weight limits of the aircraft shall not be exceeded.

4 Based upon three 28-foot heavy duty extraction parachutes at 150 Knots Indicated Airspeed
(-KIM).

NOTE: The design limit load shall not be less than 1.5 times the working load.

5.3.2.3 Ultimate streneth. The ultimate strength of non-welded components shall be at least
1.65 times the working load. If welded components are used, the ultimate strength of the weld shall
beat least 4.0 times tie working load. -

5.3.2.4 Location. The low velocity airdrop extraction provision shall be located in the vertical
plane of the longitudkal centerline and on or below the level of the CG of the item.

5.4 SDecirddesirer rrrilitarv materiel rxovision requirements. This standard does not include
airdrop provision requirements for many special purpose items of militmy materiel being developed.
The unirme shaoe or other characteristics of the item may require special consideration. Assistance
with the”irrterp~etatio%airdrop desi~ assistance rmd/or-dwi”ationsfrom this standard shall be
referred to the U.S. Army Natick Research Development and Engineering Center, Natic% MA
01760-5017.

5.5 Testirw of movisions, Testing of provisions shall not result in visual permanent deformation
or set in the provision or other equipment stmcturrd components.

5.5.1 Tie-down provisions. Each tie-down provision on one side of the airdrop item shall have
test load (F) applied equal to or greater than the working load of the tiedown for not less than 6.0
seconds. This load shall be applied twic~ one time at 45 degrees from the ground and in tbe
longitudinal duection of the airdrop item, another at 45 degrees from the ground and 90 degrees
from the longitudti duection of the airdrop item. Tie-down provisions attached to the same
structure member in the same orientation need not be tested.
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1, ,

5.5.2 ~. Each individual suspension provision shall have a test load (P)

apphed LX@ to or greater than 1.25 times the working load designated for each pair of forward and
afl provisions. The angle of pull for each provision in the longitudinal duections shall be applied at
an angle of approximately 45 degrees up from the horizontal towards the CG of the item. The angle
of puU in the lateral dwection will be determined by the angle formed by the two adjacent side slings
when joined at the apex. Nine-foot sling lengths will be used for items when the longitudinal
distance between provisions is nine feet or less, and a length equrd to the Iongitudti distance
between provisions above nine feet.

5.5.3 Low velocitv extraction movisions. A low velocity extraction provision shall have a test
load (F) equal to or greater than the design limit load applied in the Iongitudmal duection.

6, NOTES

(This section contains information of a general or explanatory nature that maybe helpfil,
but is not mandatory).

6.1 Irrtemal documents. The details of MIL-HDBK-669 sod AR 7047 are essential to the
requirements of this document. The specitic requirements of the above documents wiUbe invoked ●as required by the procuring activity or the contracting 05cer.

6.2 Associated documents.

Standard - MIL-STD-1791, Designing for Internal Aerial Delivery in
Fixed Wmg Aircraft

Standard - MIL-STD-209: Slinging and Tledown Provisions for
Lfiig and Tying Down Milkary Equipment

Handbook - AMCP 706-130: Design for Air Transport and Airdrop of Materiel

6.3 Container loads, Items with an airdrop weight of less than 2100 pounds and dncnsions
less than 48 inches wide by 96 inches long by 48 inches high can be delivered by container airdrop.
Items delivered by an airdrop container do not require tie-down provisions, suspension provisions, or
extraction provisions.

6.4 R~g. Provisions must
succesafidly withstand static loading tests. Design data and static test results shall be submitted to
the U.S. Army Natick Research, Development and Engineering Center for review and coordination
with the USAP prior to actual airdrop testing.

●
8

I
Source: https://assist.dla.mil -- Downloaded: 2016-12-11T00:43Z

Check the source to verify that this is the current version before use.



.

●

.—

MIL-STD-814D

6.5 Maximum width and height of airdrou items tlom C-130. C-141. C-5 and C-17 aircrafl.
The desired maximum width of an airdrop item is 103 inches; however, a maximum width of 108
inches is permitted if there is sufficient space available to securely tie down the item to the airdrop
platform. The maximum overall height of a rigged load must not exceed 101 inches in height for the
C-130 aircraft, and C-141 aircrr& 105 inches for the C-5 aircraft, and 120 inches for the C-17
aircraft. The rigged height is determined by adding the height of the energy dissipater stack
configuration (1Oinches for rubber-tired vehicles with suspension systems and 15.3 inches for all
other items) to the airdrop item. The rigged item center of gravity is determined by usirrg the CG of
the suspended item and the CG of the recovery parachutes, (CG of the suspended item
approximately equals the CG of the airdrop item). The weight and dmensions of the recovery
parachutes are in table III for the C-130 and C-141 aircraft, and in table IV for the C-5 and C-17
aircraft. Parachutes are placed on top of the airdrop items and @rrcd flush with the end of the item
inadequate space is available; other&e the parachutes are placed and aligned across the aft end of
the platform.

TABLE IIL Weight and dimensions of recoverv parachutes for C-130 and C-14 1 aircraft l/

Suspended weight (Ibs)

1,800 - 5,000
5,001 -10,000
10,001-15,000
15,001-20,000
20>001-25,000
25,001-30,000
30,001-35>000
35,001-39,400

Weight of recovery
parachutes (Ibs.)

300
600
900

1200
1600
1900
2300
2600

Dmensions of parachute cluster
(iches)

Height Latersd Lorrgitudti

18 32 50
18 64 50
36 ’64 50
36 64 50
36 96 50
36 96 50
52 96 50
52 96 50

1/ The height of the rigged load fomvard of the rigged CG is not to exceed the limits of the cmve
shown on F&e 7. Re~ard of the rigged CG, th~-ri~ed height must be less than 100 inches. The
absolute maximum height of rubber-tired vehicles is 90 inches in order to meet the requirement of
MIL-HDBK-669 and allow for shimming in order to meet the C-141 roUer loading limits. Items
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must be rigged for airdrop and be measured to verify the height profde, The measured height
profile must be sent to the fir Force for approval prior to acturd airdrop testing. Weight limits of
aircrall are not to be exceeded (see l/ tables I and II).

TABLE IV. Weieht and dimensions ofrecovew parachutes for C-5 and C-17 aircrfi 11

Suspended weight (lbs)

1,800 - 5,000
5,001 -10,000
10,001-15,000
15,001-20,000
20,001-25,000
25,001-30,000
30,001-35,000
35,001 -40,000
40,001-45,000
45,001-50,000
50,001-55,425

Weight of recovery
parachutes (Ibs)

300
600
900

1200
1600
1900
2300
2600
3400
3400
3700

!/ Weight limits of aircraft are not to be exceeded (see tables I

Dmensions of parachute cluster
(iches)

Height Lateral Longitudti

18 32 50
18 64 50
36 64 50
36 64 50
36 96 50
36 96 50
52 96 50
52 96 50
70 96 50
70 96 50
70 96 50

nd II)

6.6 International standardization agreements. Certain provisions in 5.1, 5.2 and 5.3 of this
standard are subject to international standardization agreements ASCC Air Standard 44/2 1 and
NATO-STD-3548. When notices, revisions, or cancellations of this standard are proposed which
rd3ect or violate the intemationaJ agreements concerned, the preparing activity will take appropriate
reconciliation action through international standard~tion channels, irrcludmg departmentrd
standardmtion offices, if required.

6.7 Subiect term (kcv word) listing.

LVAD
Parachute
Platform
Rigging
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6.8 Changes tlom urevious issue. Margisrrdnotations are not used in this revision to ident@
changes with respeet to the previous issue due to the extensiveness of the changes.

CONCLUDING MATERIAL

Custodians:

Army - GL
Air Force -99

Review activities:

Amy-m
Navy - MC
Air Force -82

Prepsring activity

Army - GL

(Project 1670-0869)
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SECTION A-A

. . .

“MINIMUM CLEAR OPENING” DEFINES THE DIAMETER OF THE CROSS

SECTION OF A ROUND BAR WHICH WILL PASS THROUGH THE FITTING.

‘o
FIGURE 1. Tiedown provision desiqn ond dimensional requirements
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SIDE VIEW

EXI,STING VEHICLE TOh’BAR5 AND PINTLE5

MEET THE Dli-fEN510NAL RE@UIREMENTS OF

IIAY”EE USED IF THEY

FIGURE 6B.

FIGURE 6A

Low.veL,ocitu oirdrop extraction provision dimensional

requirements For items wi tn on airdrop weiqht beth’een
14,500 Docnds ond 5~,270 goundk.
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FIGURE 6B

Low veLocitq extraction orovision dimensional rerauirement @

for existinq towbcrs cnd DintLes.
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